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error may be avoided. Airy's principle is that the extension of each element of the upper surface of the measuring rod is proportional to the bending moment L. He therefore infers that the supports of the rod should be so arranged that jL<lr. = 0, the limits of integration being from one end of the measured length to the other.
We may deduce the correctness of this principle from the theory given in Art. 33. The extension of the filament QE has been shown to be approximately QR (z/p),. where /> is the radius of curvature of the central line and z the distance from the-central line of the projection of QJR on the plane of bending. If then z be the half thickness of the rod, the extension of an element dx on the surface is zdx/p. Since L=K/p, it immediately follows that the extension of any element on the surface of a uniform rod is proportional to the bending moment.
Ex. 1. A bar, of length a, is supported at two points symmetrically placed, and the marks defining the extremities of the measured length are close to its ends; prove that the distance between the points of support should be aj/JB.
Ex. 2. A standard of length a is supported on m rollers placed at equal distances,, and the weight is equally distributed over the rollers. The measuring marks are-placed at distances e from the ends. If Z) be the distance between two consecutive rollers, prove that               D *J (m2 -1) = a ^/(l - 8e3/&3)»
Memoirs of the Royal Astronomical Society, Vol. xv., 1846, and Monthly Notices, Vol. vi., 1845.
37. Bending of Circular rods. The natural form of a thin inextensible rod is a circular arc; supposing it to be slightly flexible, it is required to find the deviation from the circular form produced by any forces*.
Let AB be the arc of the circle when undeformed, 0 its centre, a its radius. Let P be any point on the circle, P' the corresponding point on the rod when bent. Let a, 9 be the polar coordinates of P; a (1 4- u), 9 H- (f> those of P', referred to 0 as origin.
If p be the radius of curvature at P', we have by a theorem in the differential
calculus------=----
pa       a
where the squares of u are neglected. Let us represent either side of this equation by q/a.
If the central line be extensible, let ds: and ds be the un-stretched and stretched lengths of an element of arc, then dsI = add,       (ds)2 = (adiif + a? (1 + u? (dO + dffi.
* The case of a circular arc is important because the periods of its vibrations, both when inextensible and extensible, can be found. See the second volume of the Author's Rigid Dynamics, where also the expression for the work of the stresses is found in a different manner.
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